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(57)Abstract: 

PURPOSE: To obtain a polyazomethine improved in the 
ability to transport electrons, the ability to emit 
electroluminescence, the ability to transport holes, heat 
resistacne and durability by reacting a specified diamino 
compound with a specified dialdehyde compound. 
CONSTITUTION: A substrate 22 is set within the 
vacuum deposition chamber 21 of a vacuum deposition 
apparatus 20, a diamino compound of formula I (wherein 
X is an aromatic hydrocarbon group or a group derived 
from a heterocyclic compound) and a dialdehyde 
compound of formula II (wherein Y is a group having an 
aromatic tert. amine skeleton), both of which are used as 
polymerizable monomers, are placed in their respective 
vapor deposition sources 23a and 23b. The chamber 21 
is evacuated until the inside pressure decreases to 10-2 Pa or below, while the temperature of 
the deposition surface of the substrate 22 is adjusted to -50 to 200°C. After the pressure 
inside the chamber 21 reaches a specified value, the temperatures of the vapor deposition 
sources 23a and 23b are adjusted to -10 to 500°C so that the monomers may be vaporized in 
a molar ratio of the diamino compound to the dialdehyde compound of 1 :(1-30), and that the 
deposition film may be formed at a rate of deposition of 0.1-10&angst;/sec. Thus, a deposition 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the thin film electroluminescence devices used in more 
detail as the polyazo methine used as a thin film electroluminescence ingredient etc., its manufacture 
approach and a flat-panel display, or its back light about the thin film electroluminescence devices 
which have the layer which consists of new polyazo methine, its manufacture approach, and this polyazo 
methine. 
[0002] 

[Background of the Invention] Since organic thin film electroluminescence devices are perfect solid- 
state components, they are excellent in shock resistance, and it has the description that visibility is high, 
for self-luminescence, and research used as a current flat panel mold display is done actively. 
[0003] Organic thin film electroluminescence devices are components which emit light in the light 
(fluorescence) of an ingredient proper, when the hole and electron which were poured in by impressing 
an electrical potential difference from an electrode to a specific organic material recombine and ease 
within the ingredient. As an organic material used for such a component, the anthracene single crystal 
which carries out electroluminescence blue is known for many years. However, since this single crystal 
has thickness as thick as dozens of micrometers - several mm, in order to make it emit light, the driver 
voltage of hundreds V was required for it. Then, although driver voltage was reduction-ized by thin- 
film-izing, injection efficiency is not yet enough. 

[0004] Moreover, the laminating mold electroluminescence devices using an organic material are also 
reported, these laminating mold electroluminescence devices carry out the vacuum evaporationo 
laminating of a hole impregnation layer, a luminous layer, and the electronic notes telegram pole of 
Mg:Ag to this order on ITO, and luminescence is observed with the applied voltage of dozens V. 
However, a component may stop having emitted light and between the layers which the vapor-deposited 
ingredient crystallizes and consist of an electrode and an organic material by generation of heat 
accompanying luminescence might exfoliate. 

[0005] The attempt which macromolecule-izes an organic material occurs as a means to solve such a 
problem, a low molecular weight compound is added or the electroluminescence devices which used pi 
conjugated-system polymeric materials for charge transportability polymeric materials are reported. For 
example, the minute amount dope of the luminescent coloring matter is carried out, it considers as a spin 
coat thin film in Pori (methylphenyl silane) known as a hole transport ingredient, arid the two-layer 
laminating mold electroluminescence devices which carried out vacuum deposition of the electronic 
transport ingredient, and produced it to this, the monolayer mold electroluminescence devices which 
added and carried out the spin coat of luminescent coloring matter and the electronic transportability 
compound to Pori (N-vinylcarbazole) which is a hole transport ingredient, and produced them to it are 
proposed. On the other hand, the macromolecule electroluminescence devices using Pori 
(phenylenevinylene) which is pi conjugated-system polymeric materials and the copolymer and a partial 
conversion object, Pori (p-phenylene), Pori (alkyl thiophene), and Pori (full I non) are also reported. It is 
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expected by using these polymeric materials that crystallization of the thin film by generation of heat 
which poses an endurance top problem of electroluminescence devices is substantially improvable. 
[0006] However, when the wet process which forms a thin film from a solution as a production process 
of a macromolecule thin film is adopted, various impurities may be made to mix into a component, or a 
front face may be polluted. 

[0007] Moreover, in case spreading formation of the organic layer is further carried out on the once 
formed organic thin film, the solvent used in case spreading formation of the upper layer is carried out 
must choose that in which a lower layer is not dissolved or eluted, and the applicability of selection of 
polymeric materials or the low-molecular ingredient made to contain is restricted. 
[0008] Then, the vacuum evaporationo polymerization method which is a method of producing the 
electroluminescence devices by the dry process is proposed. The production approach of the 
electroluminescence devices by the vacuum evaporationo polymerization method is indicated by JP,5- 
27 1651, A. However, since the smoothness of tetracyano quinodimethan (TCNQ), tetra-thio full BAREN 
(TTF), etc. which are the molecule which bears charge transport to show an electroluminescence 
function etc. is high, they are in a lifting or a cone inclination about crystallization. Moreover, in Pori 
(N-vinylcarbazole) which has a charge transport radical in a side chain, since the smoothness of these 
molecules is high, an intermolecular interaction is caused and dimerized, it is reported that the dimer 
part serves as a trap of charge (hole) transport, and the disadvantageous field for charge transport exists 
with the macromolecule thin film which has a charge transport radical in a side chain. 
[0009] Therefore, it is possible that the radical which bears ** charge transport in which ** smoothness 
has collapsed exists in the principal chain of a macromolecule as conditions required of the molecule 
which bears charge transport etc. It is expected by fulfilling these conditions that highly efficient organic 
thin film electroluminescence devices become possible. 
[0010] 

[Objects of the Invention] This invention is made in view of the above actual condition, and it aims at 
offering thin film electroluminescence devices excellent in thermal resistance and endurance while it 
aims at offering the polyazo methine suitably used as a thin film electroluminescence ingredient, and its 
manufacture approach. 
[0011] 

[Summary of the Invention] The polyazo methine concerning this invention is characterized by having 
the repeat unit expressed with the following type [I]. 
[0012] 
[Formula 3] 

4X-N=CH~Y-CH = Ni- ■» [1] 

[0013] (X shows among a formula the radical guided from an aromatic hydrocarbon radical or a 
heterocycle compound, and Y shows the radical which has the third class amine frame of aromatic 
series.) 

Especially the polyazo methine that is the radical to which X is guided in said formula [I] from an 
aromatic hydrocarbon radical or four or more carbon atomic numbers nitrogen content aromatic series 
heterocycle compound is useful as a thin film electric-field component ingredient. 
[0014] The manufacture approach of the polyazo methine concerning this invention is characterized by 
obtaining the polyazo methine which has the repeat unit expressed with the ****** type [I] to which the 
diamino compound expressed with the following type [II] and the dialdehyde compound expressed with 
the following type [III] are made to react. 
[0015] 

X-(NH2) 2 -- [II] 

(X shows among a formula the radical guided from an aromatic hydrocarbon radical or a heterocycle 

compound.) 

Y-(CHO) 2 [III] 

(Y shows among a formula the radical which has the third class amine frame of aromatic series.) 
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The thin film electroluminescence devices concerning this invention have an electroluminescence layer 
in inter-electrode [ of a couple at least with transparent one side ]. And while having hole impregnation 
and a transporting bed, or electron injection and a transporting bed between one side of said electrode, 
and said electroluminescence layer if needed or having hole impregnation and a transporting bed 
between one side of said electrode, and said electroluminescence layer In the thin film 
electroluminescence devices which have electron injection and a transporting bed between another side 
of said electrode, and said electroluminescence layer, it is characterized by at least one layer consisting 
of the above-mentioned polyazo methine among said electroluminescence layer, hole impregnation and 
a transporting bed, and electron injection and a transporting bed. 

[0016] It is desirable that it is the layer obtained by said electroluminescence layer carrying out the 
vacuum evaporationo polymerization of the diamino compound expressed with said formula [II] and the 
dialdehyde compound expressed with said formula [III] in this invention. 

[0017] It is desirable that it is the layer obtained by the layer which consists of said polyazo methine 
carrying out the vacuum evaporationo polymerization of the diamino compound expressed with said 
formula [II] and the dialdehyde compound expressed with said formula [III] in this invention. 



[Detailed Description of the Invention] Hereafter, the polyazo methine concerning this invention, its 
manufacture approach, and thin film electroluminescence devices are explained concretely. 
[0019] The polyazo methine of this invention is a high molecular compound which has the repeat unit 
expressed with the following type [I]. 



[0021] Among a formula, X shows the radical guided from an aromatic hydrocarbon radical or a 
heterocycle compound, and, specifically, the following radicals are mentioned. 
[0022] 
[Formula 5] 



[0018] 




[0020] 
[Formula 4 



[ I ] 
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EX-131 




[X-1H] 




[X-15] 



Xk JX X) XX 

[X-16] [X-17] [X-18] [X-19] 





(X-21] 



-4 
Re 




-O-c 



[X-22] 



[0024] 
[Formula 7] 
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[X-29] [X-30] 

[0025] 
[Formula 8] 
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[X-31] [X-32] [X-33] 




[X-H3] [X-UU] [X-U5] 

[0026] 
[Formula 9] 
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[X-5H] [X-55] 



[0027] 

[Formula 10] 
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[X-60] [X-61] [X-62] 




[X-63] [X-6U] [X-65] 




[X-66] [X-67] [X-68] [X-69] 



[0028] 

[Formula 11] 




[X-72] 



[0029] In addition, it is Rl -R6 among the above-mentioned formula. The alkyloxy radical of the carbon 
atomic numbers 1-10, such as carbon atomic number [, such as an alkyl group of the carbon atomic 
numbers 1-10, such as a hydrogen atom, methyl, ethyl, propyl, and butyl, benzyl, and phenethyl, ] 7 - 10 
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aralkyl radical, methoxy, and ethoxy ** propoxy and butoxy one, is shown independently, respectively. 
[0030] In the radical shown by the above-mentioned X, the radical guided from an aromatic 
hydrocarbon radical or four or more carbon atomic numbers aromatic series heterocycle compound is 
desirable, and the radical guided from a four or more carbon atomic numbers nitrogen content aromatic 
series heterocycle compound is more desirable. 

[0031] Since the electronegativity of a nitrogen atom is larger than the electronegativity of a carbon 
atom, electronic receptiveness required for electronic transport can be raised. Therefore, electron 
injection and transportability can be given by using the radical guided from a nitrogen content 
heterocycle compound as X in a formula [I]. 

[0032] The radical guided from the compound currently indicated by the third class amine of aromatic 
series which is indicated by the derivative residue of various compounds by which Y is known for the 
electrophotography photo conductor etc., for example, JP,63-295695,A, or a porphyrin compound, 
JP,53-27033,A, JP,54-58445,A, JP,54- 149634, A, JP,54-64299,A, JP,55-144250,A, JP,56-119132,A, 
JP,61-295558,A, JP,61 -98303 ,A, etc. is mentioned. Such a radical gives hole impregnation and 
transportability. 

[0033] In this invention, as for Y, it is desirable that it is the radical which has the third class amine 
frame of aromatic series, and, specifically, the following radicals are mentioned. 



[0034] 

[Formula 12] 




[T-2] 



[Y-3] 




[Y-a] 



[Y-5] 




[Y-6] 



[1-7] 




[Y-8] 



[0035] 
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. [1-15] [Y-16] 
[0036] 

[Formula 14] 
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[Y-21] 

[0037] 

[Formula 15] 




[Y-231 
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[0038] The radical which has the third class amine frame [ like ] of the above-mentioned aromatic series 
has the structure (pyramid mold) in which smoothness collapsed with the unpaired electron of a nitrogen 
atom. For a pile reason, the molecule which has the structure in which such smoothness collapsed does 
not become a lifting with the trap of charge transport about an intermolecular interaction, and is 
convenient to charge transport. 

[0039] The polymerization degree of the polyazo methine concerning this invention is ten or more more 
preferably five or more two or more. The polymer which has the azomethine repeat unit expressed with 
said formula [I] can search for the polymerization degree with a viscosity method, when dissolving in 
polar solvents, such as dimethylformamide (DMF) and dimethyl sulfo oxide (DMSO). 
[0040] The polyazo methine concerning this invention can be used as for example, a thin film 
electroluminescence-devices ingredient. In this case, polyazo methine can be made into an 
electroluminescence layer, electron injection and a transporting bed, or hole impregnation and a 
transporting bed by choosing suitably the radical shown by X and Y. 

[0041] The radical which has an electroluminescence function and charge impregnation / transport 
function is included in the principal chain, it is hard to crystallize, and the polyazo methine of this 
invention is excellent in thermal resistance and endurance. The polyazo methine of this invention can be 
manufactured by making the diamino compound expressed with the following type [II], and the 
dialdehyde compound expressed with the following type [III] react. 
[0042] 

X-(NH2) 2 - [II] 

(X is the same as that of X in said formula [I] among a formula.) 
Y-(CHO) 2 - [III] 

(Y is the same as that of Y in said formula [I] among a formula.) 

When using the polyazo methine of this invention as a thin film electroluminescence-devices ingredient, 
the vacuum evaporationo polymerization of the diamino compound expressed with the above-mentioned 
formula [II] and the dialdehyde compound expressed with the above-mentioned formula [III] is carried 
out, and polyazo methine is formed as a thin film on a substrate. The method of producing the polyazo 
methine thin film by the vacuum evaporationo polymerization can be performed by various well-known 
approaches. 

[0043] The diamino compound more specifically expressed with the above-mentioned formula [II] that 
it mentions later and the dialdehyde compound expressed with the above-mentioned formula [III] are 
made into the source of vacuum evaporationo, respectively, vacuum evaporationo of 2 yuan is 
performed within a vacuum tub, and a polyazo methine thin film is obtained by making a monomer react 
on a substrate. 

[0044] According to such an approach, there is little mixing of an impurity, and a pinhole does not have 
it, either and it can form the thin film excellent in endurance. Next, the thin film electroluminescence 
devices concerning this invention are explained. 

[0045] Drawing 1 -4 are the sectional view showing typically the configuration of the thin film 
electroluminescence devices concerning this invention, one in drawing shows a negative electrode, 2 
shows a positive electrode, 3 shows an electroluminescence layer, 4 shows electron injection and a 
transporting bed, and 5 shows hole impregnation and a transporting bed. Drawing 5 is the schematic 
diagram showing an example of the vacuum evaporator used for manufacture of the thin film 
electroluminescence devices concerning this invention. 

[0046] The thin film electroluminescence devices 10 concerning this invention are layered products 
which have the electroluminescence layer 3 between the electrodes (a negative electrode 1 and positive 
electrode 2) of a couple as shown in drawing 1 . As a negative electrode 1, the injection efficiency of the 
electron to the electroluminescence layer 3 is high, and well-known electrodes, such as the electrode 
which can moreover repeat and inject an electron into the electroluminescence layer 3, for example, Mg, 
In(s), calcium, and aluminum, and these alloys, can be used. 

[0047] As a positive electrode 2, the injection efficiency of the hole (electron hole) to the 
electroluminescence layer 3 is high, and the electrode which carried out the laminating of Au, Pt, Ag, 
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etc. translucent can be used on transparent electrodes, such as well-known electrode simple substances, 
such as the electrode which can moreover repeat and inject a hole into the electroluminescence layer 3, 
for example, indium tin oxide, (ITO), tin oxide (NESA), and Au, Pt, Ag, and ITO, or NESA. 
\ [0048] Either said negative electrode 1 and the positive electrode 2 can be transparent, and it can 
irradiate now the light from the electroluminescence layer 3 through this transparent electrode. 
Moreover, either the negative electrode 1 and the positive electrode 2 are usually formed on 
transparence substrates, such as glass and a polymer film. For example, the ITO electrode formed in the 
shape of a thin film on glass or a polymer film is used as a positive electrode 2. 
[0049] The electroluminescence layer 3 is formed from the polyazo methine which has the repeat unit 
expressed with the following type [I]. 
[0050] 

[Formula 16] 

-f-X-N=CH-Y-CH=N4- - [I] 

[005 1] (X and Y are the same as that of the above among a formula.) 

X and Y are suitably chosen according to the wavelength of the light which emits light from the class 
and the electroluminescence layer 3 of the ingredient which forms a negative electrode 1 and a positive 
electrode 2 etc. 

[0052] The thin film electroluminescence devices 10 concerning this invention may have electron 
injection and a transporting bed 4 between the negative electrode 1 and the electroluminescence layer 3, 
as shown in drawing 2 R> 2. As shown in drawing 3 , you may have hole impregnation and a 
transporting bed 5 between the positive electrode 2 and the electroluminescence layer 3, and as shown in 
drawing 4 , it may have electron injection and a transporting bed 4 between a negative electrode 1 and 
the electroluminescence layer 3, and you may have hole impregnation and a transporting bed 5 between 
the positive electrode 2 and the electroluminescence layer 3. 

[0053] Electron injection and a transporting bed 4 play the role which raises the injection efficiency of 
the electron injected into the electroluminescence layer 3 from a negative electrode 1, and hole 
impregnation and a transporting bed 5 play the role which raises the injection efficiency of the hole 
injected into the electroluminescence layer 3 from a positive electrode 2 here. 

[0054] When the thin film electroluminescence devices 10 have electron injection and a transporting bed 
4, and/or hole impregnation and a transporting bed 5, any one layer of the electroluminescence layer 3, 
electron injection and a transporting bed 4, and/or the hole impregnation and a transporting bed 5 is 
formed from the polyazo methine which has the repeat unit expressed with said formula [I]. Layers other 
than the layer formed from said polyazo methine are formed with the well-known ingredient. 
[0055] When the thin film electroluminescence devices 10 have electron injection and a transporting bed 
4, and/or hole impregnation and a transporting bed 5 in this invention, it is desirable to form the 
electroluminescence layers 3, electron injections and transporting beds 4, and all the hole impregnation 
and transporting beds 5 from said polyazo methine. In this case, the electroluminescence layer 3 is 
formed by polyazo methine excellent in electroluminescence nature, electron injection and a 
transporting bed 4 are formed by polyazo methine excellent in electron injection and transportability, 
and hole impregnation and a transporting bed 5 are formed by polyazo methine excellent in hole 
impregnation and transportability. Among X and Y in said formula [I] of the polyazo methine which 
forms the electroluminescence layer 3, in addition, at least one side It differs in X or Y in said formula 
[I] of the polyazo methine which forms hole impregnation and a transporting bed 5. Among X and Y in 
said formula [I] of the polyazo methine which forms the electroluminescence layer 3, at least one side It 
differs in X or Y in said formula [I] of the polyazo methine which forms electron injection and a 
transporting bed 4. At least one side differs in X or Y in said formula [I] of the polyazo methine which 
forms hole impregnation and a transporting bed 5 among X and Y in said formula [I] of the polyazo 
methine which forms electron injection and a transporting bed 4. 

[0056] X and Y in said formula [I] of the polyazo methine which forms the electroluminescence layer 3 
X and Y in said formula [I] of the polyazo methine which is suitably chosen according to the wavelength 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/31/05 



r 

. JP,08-.l 13622, A [DETAILED DESCRIPTION] 



Page 15 of 19 



of the light which emits light from the electroluminescence layer 3 etc., and forms electron injection and 
a transporting bed 4 According to the class of ingredient which forms a negative electrode 1 etc., it is 
chosen suitably, and X and Y in said formula [I] of the polyazo methine which forms hole impregnation 
\ and a transporting bed 5 are suitably chosen according to the class of ingredient which forms a positive 
electrode 2 etc. 

[0057] The electroluminescence layer 3, electron injection and a transporting bed 4, and hole 
impregnation and a transporting bed 5 can be formed for example, by the vacuum evaporationo 
polymerization method. 100-2000A of thickness of the electroluminescence layer 3 which forms such 
thin film electroluminescence devices 10 is usually 200-1200A preferably, 50-2000A of thickness of 
electron injection and a transporting bed 4 is usually 50-500A preferably, and 50-2000A of thickness of 
hole impregnation and a transporting bed 5 is usually 50-500A preferably. 

[0058] In this invention, you may have protective coats, such as antioxidizing film, on the negative 
electrode 1 of the thin film electroluminescence devices 10, or the positive electrode 2. The increase of 
the stability of an electrode, and the practicability and endurance as a component improve by existence 
of such a protective coat. A protective coat can be formed by approaches, such as a spin coat method or 
vacuum deposition. As such a protective coat, encapsulants, such as a metal, a metallic oxide, and a 
metal fluoride, can be used, for example. 

[0059] The thin film electroluminescence devices of this invention are piles to a lifting about 
degradation by crystallization since at least one layer is formed from the polyazo methine which has the 
repeat unit expressed with said formula [I] among the electroluminescence layer, electron injection and a 
transporting bed, and hole impregnation and a transporting bed, and the exfoliation from an electrode 
etc. Moreover, the layer which consists of polyazo methine formed of the dry process has little mixing 
of an impurity, and does not have a pinhole. 

[0060] Such thin film electroluminescence devices 10 of this invention can be made to emit light by 
impressing an electrical potential difference from a negative electrode 1 and a positive electrode 2. As 
for the electrical potential difference to impress, it is possible not only DC electrical potential difference 
but to make light emit by actuation waves, such as pulse impression and a chopping sea. when especially 
a pulse is used, compared with DC electrical potential difference, it is markedly alike and power 
consumption not only decreases, but leads to improvement in the life of a component. Thus, by driving 
by the wave of a specific electrical potential difference, thin film electroluminescence devices can also 
be used as a display device. 

[0061] Moreover, the thin film electroluminescence devices of this invention can also be used as the 
back light which gave and drove patterns, such as a matrix electrode or a thin film transistor (TFT) 
electrode, as an electronic notes telegram pole and a hole impregnation electrode, and was made to unite 
with liquid crystal, or a display device. 

[0062] Such thin film electroluminescence devices are usually manufactured through the process of 
following (i) - (vi). 

(i) « the process (ii) which forms the 1st electrode on a substrate ~ on the electrode of the process (iii) 
1st which forms the 1st charge impregnation and transporting bed by request on the 1st electrode On the 
process (iv) electroluminescence layer (3) which forms an electroluminescence layer (3) on the 1st 
charge impregnation and transporting bed when the 1st charge impregnation and transporting bed are 
formed at said process (ii), or by request the process which forms the 2nd the charge impregnation and 
transporting bed which has the capacity to pour in and convey the charge of an opposite sign with the 1st 
charge impregnation and transporting bed - [ — for example, when the 1st charge impregnation and 
transporting bed are electron injection and a transporting bed (4), the 2nd charge impregnation and 
transporting bed are hole impregnation and a transporting bed (5) 

(v) Process [for example, when the electrode formed at the process (i) is a negative electrode (1), a 
counterelectrode is a positive electrode (2)] which forms a counterelectrode on the 2nd charge 
impregnation and transporting bed when the 2nd charge impregnation and transporting bed are formed at 
an electroluminescence layer (3) top or said process (iv) 

(vi) It is desirable to perform degree process, without making the open air flow in a chamber until it 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/31/05 



JP,08-1 13622,A [DETAILED DESCRIPTION] 



Page 16 of 19 



results in the process which performs continuously all the processes [the process (v) from said process 
(i)] to the process which forms a counterelectrode on a substrate from the process which fabricates an 
electrode within the same chamber, and forms a counterelectrode in process this invention which forms 
\ the closure layer of electroluminescence devices on a counterelectrode by request, in case thin film 
electroluminescence devices are manufactured. 

[0063] Thus, if thin film electroluminescence devices are manufactured, it does not adhere to the thin 
film which the dust contained during the open air formed, or a thin film will adsorb the oxygen or the 
moisture under open air, and will not deteriorate. 

[0064] In the thin film electroluminescence devices of this invention, the layer which at least one layer 
consists of polyazo methine expressed with said formula [I] among the electroluminescence layer (3), 
1st, and 2nd charge impregnation and transporting beds [electron injection, a transporting bed (4), and 
hole impregnation and a transporting bed (5)], and consists of this polyazo methine is formed' by the 
vacuum evaporationo polymerization method. 

[0065] In case said layer is formed by the vacuum evaporationo polymerization, the diamino compound 
expressed with the following type [II] and the dialdehyde compound expressed with the following 
formula [III] are used as a monomer for polymerizations. 
[0066] 

X-(NH2) 2 - [II] 

(X is the same as that of X in said formula [I] among a formula.) 
Y-(CHO) 2 - [III] 

(Y is the same as that of Y in said formula [I] among a formula.) 

The polyazo methine thin film which forms the thin film electroluminescence devices concerning this 
invention is formed as follows using vacuum evaporationo equipment 20 as shown in drawing 5 . 
[0067] namely, (a) - the vapor-deposited substrate 22 is first set in the chamber 21 for vacuum 
evaporationo of a vacuum evaporation system 20. (For example, when using a substrate with an ITO 
electrode as a vapor-deposited substrate, it sets so that the vacuum evaporationo film may be formed on 
an ITO electrode) 

(b) Lay said monomer for polymerizations (a diamino compound [II] and dialdehyde compound [III]) in 
the sources 23a and 23b of vacuum evaporationo in a vacuum evaporator 20, respectively. 

(c) 10 - 2 or less Pa, the pressure in the chamber 21 for vacuum evaporationo decompresses the inside of 
the chamber 21 for vacuum evaporationo until it becomes below 10-3Pa preferably. Moreover, by the 
time the inside of the chamber 21 for vacuum evaporationo reaches a predetermined pressure, -50-200 
degrees C of temperature of the vapor-deposited field of the vapor-deposited substrate 22 will be 
preferably adjusted to 20-100 degrees C. 

(d) the bottom of this pressure after the inside of the chamber 21 for vacuum evaporationo reaches a 
predetermined pressure - a diamino compound [II] and a dialdehyde compound [III] - 1:1-1:30 ~ 
control the temperature of the sources 23a and 23b of vacuum evaporationo so that it evaporates in the 
mole ratio of 1:1-1:20 preferably and 0.1-1 OA /of vacuum evaporationo coats is preferably formed with 
the evaporation rate of 1-5 A/second a second. -10-500 degrees C of 40-400 degrees C of 70-300 degrees 
C of temperature in this case are usually 100-250 degrees C especially preferably more preferably. 
[0068] A vacuum evaporationo thin film is formed in desired thickness as mentioned above. When 
forming two or more layers which consist of polyazo methine, the monomer for polymerizations is 
changed and the above-mentioned process is repeated. 

[0069] 

[Effect of the Invention] The polyazo methine concerning this invention is used as a thin film 
electroluminescence-devices ingredient which forms the thin film excellent in electronic transportability, 
the luminescence, or hole transportability. 

[0070] The thin film electroluminescence devices of this invention are excellent in thermal resistance 
and endurance. Such thin film electroluminescence devices can be used as a flat-panel display or its 
back light. 
[0071] 
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[Example] Hereafter, although this invention is explained still more concretely based on an example, 
this invention is not limited to these examples. 
[0072] 
\ [Example 1] 

Synthetic 5-amino isophthalic acid of 4', the 4"-dimethyl triphenylamine -3, and 5-dialdehyde, NaN02 / 
KI was made to react under existence of HC1, and 5-iodine isophthalic acid was obtained. Next, it is H2 
S04 about 5-iodine isophthalic acid and ethanol. It was made to react under existence and the ethyl ester 
of 5-iodine isophthalic acid was obtained. Next, 4 1 , the 4"-dimethyl triphenylamine -3, and 5-diethyl 
ester were obtained by carrying out the Ullman (Ullmann) reaction of this ester and the JITORIRU 
amine. 

[0073] then, this 4 1 and 4" - processing - dimethyl triphenylamine -3 and 5-diethyl ester in a sodium- 
hydroxide water solution - 4 1 and 4" - dimethyl triphenylamine -3 and 5-dicarboxylic acid were 
obtained, furthermore, this 4' and 4" — making SOC12 - dimethyl triphenylamine -3 and 5-dicarboxylic 
acid react ~ 4 1 and 4" - dimethyl triphenylamine -3 and 5-dicarboxylic acid chloride were obtained. 
[0074] next, this 4' and 4" - dimethyl triphenylamine -3 and 5-dicarboxylic acid chloride are reacted at - 
78 degrees C in dimethylformamide with a t-butoxy lithium aluminum hydride [LiAlH (0-t-C4H9)3] — 
making - 4' of the object, and 4" - dimethyl triphenylamine -3 and 5-dialdehyde were obtained. 
[0075] 4' and 4' which were obtained by the approach of the vacuum evaporationo polymerization above 

' - the source of the 1st vacuum evaporationo and the source of the 2nd vacuum evaporationo were 
filled up with - dimethyl triphenylamine -3, 5-dialdehyde, and 1 of marketing and 4-phenylenediamine 
(Wako Pure Chem make), respectively. 

[0076] After using and cleaning ultrasonically an acetone, ultrapure water, a substrate cleaning agent, 
ultrapure water, and isopropyl alcohol in this sequence, using 1000 A glass with ITO (Hoya Corp. make) 
as a substrate, it pulled up from the isopropyl alcohol steam. This substrate was installed in the substrate 
electrode holder in which the temperature control in vacuum evaporationo equipment is possible. 
[0077] It decompressed until the total pressure in equipment was set to 1x10 to 5 or less Torrs. The 
shutter of the source of vacuum evaporationo is closed beforehand, and resistance heating of said source 
of vacuum evaporationo was carried out. The temperature of each source of vacuum evaporationo was 
set up acting as the monitor of the vapor rate of the monomer from each source of vacuum evaporationo. 
Next, the shutter of the source of vacuum evaporationo was opened, and the vapor rate of 4', the 4"- 
dimethyl triphenylamine -3, 5-dialdehyde, and 1 and 4-phenylenediamine was controlled so that a thin 
film was formed at the membrane formation rate of 4A / sec. The shutter was closed in the place where 
the thickness of the thin film formed on the substrate showed 1000A by measurement by the quartz- 
resonator type thickness gage. In addition, the vapor rate of 4\ the 4 fl -dimethyl triphenylamine -3, 5- 
dialdehyde, and 1 and 4-phenylenediamine was controlled to be set to 1 :1 by the mole ratio. 
[0078] Thus, when the front face of the produced thin film was observed with the scanning electron 
microscope, it excelled in surface smoothness extremely and checked that it was a thin film without a 
pinhole. 

The thin film with a thickness of 1 micrometer was produced on the substrate by performing the same 
actuation as the above, using aluminum substrate with a thickness of 0.5mm as a structure check 
substrate of a thin film. 

[0079] When FT-IR spectrum of this thin film was measured with the reflection method, the peak of 
3370 and 3200cm- 1 based on the N-H stretching vibration of the amino group of 1 and 4- 
phenylenediamine was extinguished, and the peak of 1600cm- 1 based on the C=N stretching vibration 
of an azomethine radical was accepted. It checked from this 4 f and that target polyazo methine was 
generating by the polymerization reaction of the 4"-dimethyl triphenylamine -3, 5-dialdehyde, and 1 and 
4-phenylenediamine. 

[0080] On the polyazo methine thin film produced on the fabrication of thin film electroluminescence 
devices, and the luminescence check aforementioned glass substrate, the AgMg electrode used as an 
electronic notes telegram pole was produced. The evaporation rate of Mg set up the evaporation rate of 
1 OA/sec, and Ag so that it might become 1A / sec. 
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[0081] When the AgMg electrode was just made negative for the ITO electrode and direct-current 15V 
were impressed to the obtained thin film electroluminescence devices, the electroluminescence which 
has peak wavelength in 520nm arose. 
[0082] 
[Example 2] 

2, 5-screw (p-aminophenyl) - After heating at 130 degrees C for 24 hours, mixing and stirring the 
synthetic p-nitrobenzoic acid and the hydrazine hydrate of 1, 3, and 5-OKISA diazole to polyphosphoric 
acid, it added to iced water. It filters, and the obtained settlings were often washed in order of distilled 
water, a sodium bicarbonate water solution, and distilled water, and were dried. It recrystallized 

[ nitrobenzene ] after that and the yellow crystal was obtained. 

[0083] This crystal and Raney The catalyst was mixed, it added to dioxane and hydrogenation was 
performed at 55 degrees C for 10 hours. After filtering a catalyst, -5% sodium-hydroxide water solution 
of hydrochloric acids washes a product 5%, and they are 2 of powder, and 5-screw (p-aminophenyl). - 1, 

3, and 5-OKISA diazole was obtained. 

[0084] 2, 5-screw (p-aminophenyl) which were compounded by the approach of the vacuum 
evaporationo polymerization above - The source of the 1st vacuum evaporationo and the source of the 
2nd vacuum evaporationo were filled up with the terephthal aldehyde (Wako Pure Chem make) of 1, 3, 
and 5-OKISA diazole and marketing, respectively. 

[0085] After using and cleaning ultrasonically an acetone, ultrapure water, a substrate cleaning agent, 
ultrapure water, and isopropyl alcohol in this sequence, using 1000 A glass with ITO (Hoya Corp. make) 
as a substrate, it pulled up from the isopropyl alcohol steam. This substrate was installed in the substrate 
electrode holder in which the temperature control in vacuum evaporationo equipment is possible. 
[0086] It decompressed until the total pressure in equipment was set to 1x10 to 5 or less Torrs. The 
shutter of the source of vacuum evaporationo is closed beforehand, and resistance heating of said source 
of vacuum evaporationo was carried out. The temperature of each source of vacuum evaporationo .was 
set up acting as the monitor of the vapor rate of the monomer from each source of vacuum evaporationo. 
Next, it is 2 and 5-screw (p-aminophenyl) so that the shutter of the source of vacuum evaporationo may 
be opened and a thin film may be formed at the membrane formation rate of 4A / sec. - The vapor rate of 
1,3, and 5-OKISA diazole and a terephthal aldehyde was controlled. The shutter was closed in the place 
where the thickness of the thin film formed on the substrate showed 1000A by measurement of a quartz- 
resonator type thickness gage. In addition, 2, 5-screw (p-aminophenyl) - The vapor rate of 1, 3, and 5- 
OKIS A diazole and a terephthal aldehyde was controlled to be set to 1 : 1 by the mole ratio. 
[0087] Thus, when the front face of the produced thin film was observed with the scanning electron 
microscope, it excelled in surface smoothness extremely and checked that it was a thin film without a 
pinhole. 

The macromolecule thin film with a thickness of 1 micrometer was produced on the substrate by 
performing the same actuation as the above, using aluminum substrate with a thickness of 0.5mm as a 
structure check substrate of a thin film. 

[0088] When FT-IR spectrum of this giant-molecule thin film was measured with the reflection method, 
the peak of 3350 and 3200cm-l based on the N-H stretching vibration of the amino group of 1 and 4- 
phenylenediamine was extinguished, and the peak of 1 600cm- 1 based on the C=N stretching vibration 
of an azomethine radical or an OKISA thiazole ring was accepted. 2 from this, 5-screw (p-aminophenyl) 
- It checked that target polyazo methine was generating by the polymerization reaction of 1, 3, and 5- 
OKISA diazole and a terephthal aldehyde. 

[0089] On the polyazo methine thin film produced on the fabrication of thin film electroluminescence 
devices, and the luminescence check aforementioned glass substrate, the AgMg electrode used as an 
electronic notes telegram pole was produced. The evaporation rate of Mg set up the evaporation rate of 
10A/sec., and Ag so that it might become 1 A / sec. 

[0090] When the AgMg electrode was just made negative for the ITO electrode and direct-current 15V 
were impressed to the obtained thin film electroluminescence devices, the electroluminescence which 
has peak wavelength in 480nm arose. 
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[0054] sissff^ts^ 1 o#. s^ax • mi 
m4)5£v/tMt*-)\,&x ■ mm 5 s-^rr s*3 

^, m^Bt®3 . • «aWi4i3j:lf/4fctt*M 



[ 1 ] xmtih&mLmzi?*h*vTY*i-> 

[0055] *W»rUL »)ifSim3tS^ 1 0**. S 

• iHwi4»j:tf/*fctt*-*SEX ■ mm 5 
• mm5m'<ximw*v-rfx*f->i}>t> 

m%mM3mti&&xv-r/*i-><mi& 1 1 ] 
a ■ iksb 5 mmthxv TY*+><mm. 1 1 ] 

tcfcltSXi^JlYfcli^ir^-Cijy. S#»3tB3^ 
JBlWiiKyTV^f-ywlSiSC [ I ] fcfcttSXfci 
VY0)i*>'J?*£< k t>-*Ji. m^&A • «j*14 

flM-4#yry^f->«iiB* [ i ] (c*j*t*x*fctt 
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t,-*«. *-/k&A • mm 5 
07V**>nm&i [ i ] KfcftsxifcfctjYfcttJl 

[0056] mxmm 3 # 'j rv> * 

f« [ I ] fcriJltSXiiJtmi:. S#&3fcB3a»£> 
A • m£M4&&fttt&XV 7Y*+><r)m& [ I ] 

iz&v&xisxvY^ ftsi^jatrstm^sss: 
fc'HK ixmmmzti. *-;psea • *£i*)B 5 &B& io 

-tMfyrv.jif-vwtSIK E i ] tfcttsxfciiXY 

jEffi2£»j£t-**m<9^&fc'fcJEl:T3iBSft 
[00 57]H#3fc3iyf3, «?&Ail&Jl4iiJ:tf 

*-/i.&a • «^5«. tztummm&£££ <ob 
zB&t&wmmsnm&t. mm i o 0-2 0 0 

OA. #& L<«200~1 200AT&9. S^&A 

■ mmwrnzii. ass 0-2 00 oa. #&l< 
j±5 o~5 0 oA-eft 0 . *-^&a • mm 5<?>mz 20 

Ji. a«5 0~2 0 00A. jff£L<Ji5 0~5 0 0A 

?$>&. 

[0058] *n#c«. mmastf&tm? 1 onium 
tt#t£ u m?t txmm& ■ m&&fffo±-th . « 

Zm^hZtVTth. 30 

[oo59] ^m^mmsmamt. nmtt 
m?&x ■ mm& xxf^-^mx ■ mmn 0 *> 

'y%<lL%>-rxr)miMal& [ 1 ] X-m.&xh&VML 
mQ&ftt&W ) TV* f^KMJ tlX v ^tf>"Ct£ 

[0060] zcox i&mfrmw&waiH- 1 0 
**£>-r. wxmsffrEfimt'mmmizX'yx 

#^€E^)«»-eia!rri. c 1 tz* 0 . &i»i#f£3te 
mttmmTkLxmmthztiiTZh. * 

X- (NHj ) 2 

x«ma^ [ 1 ] iztmzxkrnmxhz. ) 

Y- (CHO) 2 



« [ 0 0 6 1 ] *HaB<^tKm*5B^W. €7 
ftSWiSISb^y^X^ (TFT) 

[0062] Z(D i 9 =5^KS*lfe^iHi. 5I5it. T 

s ( i ) - (vi) v>imzmw&zti&. 
( i ) mikizm (onmm^rhJM 
(ID mi ^wbtcmati ossi wm&\ ■ mm 

dii) mcon&t. tttttmru an x-mio 

mm±izn%mm ( 3 ) zB&t&m. 

( iv) ( 3 ) ±fci9rM£ «k 98 1 vmM&X 

■ mmmtiimw^co^mz&A ■ mmtzmhtt 

m i*>m??&A • mmvn^&A ■ mm (4 > 
m(5)xt>&) 

( v > m%mm ( 3 ) ±. ^tttmffiis (iv) -cm 

■ mmuzmm&z&fct&jLn ^tta. jm 
( i ) xBtf&tiximwtffkm ( 1 ) x-b&ms. ftfa 
nmism (2) x-hh^ 

(vi ) mat x *)ttftm&uzmm&m?mikmz 
*mx*±. mim#mM?i:W£tfz>mizi±. wsl 
T<o^ig tmexu ( 1 ) a^is ( v ) 3 

[0063] z?>£ o tz vxmmm#mm? tw&t 

<o. mm^*cowmh&wt*tt*®MLxg{tt 

[0064] *mi<r>mism%mm : ?x'it. mm&t 
m(3).mi i5Xvm20)immA ■ mm cm^a 

A ■ mm (4 ) *Jitf*-*ftA • ( 5 ) ) £0 

d^^r< b t looflfi. 15^ [ I ] xmZti&X 

&.mm&mtz£*)Bf8.$tih. 
[oo65] mmm^izx 9 mmzBtfL-t&mzn, 
i« [in x-mzti&itrssitattik. tto [ii 
i] x-mtititTivrt. Mk&fatffmitm*; v- 

[0066] 

- [II] 

- [Ill] 
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(a* . YttmSie [ i ] fctJittYkRarc**. ) 

y&JgHU 05fcS?fJ:3£Ii«§£fi2O£ 
[0067] t*£b*>. 

< a ) o aswB** 2 1 rt 

ftj£*ffl£2 2£-fe-5'h-rS. (fckitf. WW 
WSLt IX I T01Effitt£«£fflv^*^ I TOItfiLL 

(b) 11^/7- (^T5y-fl:^BJ [II] iJi 
VVT)W*.Ytt&to [HI] ) SS^«^M2 0 
rt^S«S2 3a, 2 3b£*-*vf*lfig?-£. 

( c ) m6m**yx-2 1 rt»BEJj*«. 1 0-2 p am 

T. #£L<»il 0- 3 PaOTfc&S*-C3&«ffl^rV 
a'- 2 lrt^Sffi-TS. XWBf-rWC-r2 lrt 

38&ffltf)Sg£- 5 0-2 0 0*0.. 0*L<«2O~1 

0 0*Cfcf^tS. 

( d ) IHB8f-*> W?-2 1 lW»f£«>EEafcjiLfc 
a. £ <mstm s ^T 5 y [ii] fcit/^'T;^ 
tKfc£%[III]#. 1 : 1-1 : 30. «F*L<Ji 

1 : 1 — 1 : 2 0<9 ; E/kHrCi£3£U *»O0. 1 — 1 0 
A/£K L < t± 1 - 5 A/»«Mt«ill 
#I&ft3*lS> i 3 fcf««i2 3a, 23b cOi&g 5 WW 

-rs. icoigwaeji. as- 1 0-5 0 ox\ l 

<(±4 0-4 0 01C. «fc«)fi ; iL<«7 0-3 0 0*C. 

mzisz L< « 1 0 0-2 5 otre*>& . 

[0068] ±E<0± •? LTlWSIS^BraiOJSff K 

■r. 

[0069] 

[0070] *%BB«SKS*»3tS^«. Wf&ttfcJ: 

vzatLxm^&ztvxzz. 

[0071] 

im&m wt. mmz&'i^xxmzzhizm 

[0072] 
[UteMl] 

4' ,4' '-$?X+Ar h 'J 7 x-^T5 ^-3, K 
?>£l£ 

V7^l«kNaNOj /K IfcSrHC 1 <0 
5-B-YA W 9 JVmtz.? S-)Vt*Hi SO» Wff 



(Ulliann) &US2itZ>Zttz£ 94\4"-3*X** 

[0073] m\*X. ZCf)A', A" -ifXW'hV? i= 
/i/r 5 y-3,5-yx^xx-f;l'**Rft;7" h y «7 a* 

jsarcsra-rs w t 94' .4* '-s^^m; ?i- 
^rs^.s-vtf/M^&S-m:. <r^>4'. 
4' '-^f-^h y 7 x-;pr 5 >-3,5-i;$fr#>m£ 
10 soci 2 k£^$tf&£fcfcj:94\4"-^^ 
h y 7 x -;UT s y-3, s-i'ftA'dOII? o ^>f H 
fc. 

[0 0 74] <jCt. ^<04',4"-^f-yPby7xX^ 

T5 H+T-78 , Ct:Tt-7*b^-v'*^r^5x»>A 
y^»7A C L i A 1 H ( O-t-Ci H 9 ) 3 1 fcRfSS 

[0 07 5] 

20 manm-xiiM a" +k y y 7 x x/wr 5 

3.5-vT;PTbKi:. Tpffitf51 > 4-7xXWy^T5>' 
(W3KttmiS) ^-eiim®l!S*®iJJ:^m2ll*S 

[0076]KRkLTJ±. 1000AOITO#^ 
X (HOYAM) T-bhy. i^fi*. Sffigt 

^?J. -fyT-ne^T^n-^iOJi^Cffl 
^Tg^aa^LTtft. >fy7 , oe;PT^3-yl^* i 

30 [0 077]igSrt(O^E* t lxlO- 5 TorrfelTt 

%h$xmj±Lt:. ^mmwy^ vf-zmtxa 
as^s^Lfc. mz. mmmm^^f-irm^x. 

4 X/sec.^^Smm.TWmm&^tl6 X o iZA' A' ' 
SfjU+JHrhV 7x-^TS y^.S-^'T/I^b K kl,4- 
7x-^yy'T5yc7)^6afS?:$ilffltfc. SeLhfcJg 

10 00A$-^L)tki-?>-e^»/^-*fflt)t. 
40 fc. 4' . 4" ^-/U h 'J 7 x -;WT 5 y-3.5-i^T)Uf 

1 : lb%&£oizmWLt:. 

[0078] z<7)£ 0 tvmitinmm&mm. 

mSLtLXm^O. 5mm<0Al««S:fflVK iJBkH 

mi*. 

50 [0079] zcmm<^FT-iRx^h^mm 
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30 



ON-H<«8£i)fcg-3<3 37 0. 3200cm-»O 
< 1600cm- 1 CDtf-^* { gi64>tt^. Z0)Zkfrt> 

4* , 4"-i?x b y y x -;wr $ y-3, h 

[0080] ^issifiBK^^ *>i?ffcfc xvmsm 
nrF&xm&tK&AgMgw&timit:. mg<m io 

«JtS« 1 0 A/sec. . A g(Vmm&it 1 A/sec. i: 

[0081]#Ul£?SBim#&^?CttUC, IT 
om«£IEte:. AgMg«g$-ft{cLTttiS[15V&Ql 
tattitZ^. 5 2 0nmfcb-?«fi£t>om#fS3fc 

[0082] 
[HiS0l2] 

2,5-bX (^75^71^) -l ( 3,5-3r=¥-9-^TV- 

;u>>£j£ 20 
p-- h n&M&atb t H y i?>*m»t U 
B6U Sa*L^r*«^13 0X:-e24lBf®lIll»L^ 

[0083] £OttflfcRaney tt&fc ta^LT^** 
^ytcSSSnU- 5 5TTC1 0B*fg*8Mofc. *H«£ 
FJILfctt, ^tt£5%SK-5%*IHk^HJ'7A 

[00 84] mmm& 

±M<7)UmV^& L£2.5-t*X (P-T5y7x^) - 
1 , 3. 5-**t^7V-^i: H3Kc0rV7 *)VT)Vt b K 

[0 0 8 5] SlgfcLTIi, 10 00AcDITOft#7 

* (HOYAttis) *j8v\ r-feh>, g«& 
iHfl. sett*. >r vroe*7w-*t £<oi®rcffl 
^tm«»tftift. -ryme*T*3-JWi«*' 40 

[0086] gSrtcO£EE# 1X1 0- 8 To r r JBTfc 
vvOJEII^*ll8i^Lfc. 4HK*Stt>&*>%/7 

wn6te* **i«wai»afc> 

4 A/sec. <OSRarmJS3&9gj£Sn& i 3 tC2. 5-b' 
X (p-7$y7x-;l') -1.3,^*W^7V-A'kf s ' 



lOOOA^Lfcfc^Tv^-y^-Srfflt*:. £ 

tj. 2,5-bx (p-r$y7x-/p) -1,3,5-^-9-yr 
[oo87] am o izimi^mmmmi^mm 

ffl£fcLTJ?30. 5mmOAlfflS^\ ±Mtm 
[0088] Z<7)^#7mmnFT- I FIX*?.? WWfc 

KM8?c»eufci:£*. i,4-7x^^^rsy<or 

5y^0N-Hff^g»^^< 3 3 50. 3200c 

7y*-A«OC=Nfl«H»fc*^< 1600cm-'<0 
b-?#g*>£;hJt. Z<?>Zkfrt>2,5-\zX (p-757 
7x-/W) -1.3,5-^^^rV-^fc7 i l'7^/W7;P 

ft vnm&BU&zt. *) ry^f-xwfe*L 

[0089] 8§tm#2^^gtf*<ky&£iH2 

« : PixASffi££l>AgMgmffi£tf«U:. MgOU 
*BEgte 1 0 A/sec. . A gcmmmii l A/sec. t 

[0090] ®t>itt:&mm#mm?£*t lt.it 

0«g£iEfc, AgMgSffi£ftfcLTtti£15V£l$ 
ftlLfcfcC** 480nmfcb-^«^$-t,O«|f^t 

[01] *!6fflfc«S^S«»f6)ISR^oa!l£0--« 

[02] *^BHfc«s3tism#ifcteS^fii)it^fl!j^ 

W5r^«tc*t»rffl0-e*>S . 

[03] *mmmmrnmm?<on&mr> 
[04 1 xmt&ifmmjt^wmiiLnmn 
[05] *m£&&msmxm&=i*)m.tzm^ 

[«r^<7)StBB] 
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